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 7R HYDOXDWH WKHUDSHXWLF HIIHFWV RI WKH FRPELQHG XVH RI DFXSXQFWXUH DQG &KLQHVH PHGLFLQHV LQ 
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&RQFOXVLRQV 7KH FRPELQHG XVH RI DFXSXQFWXUH DQG &KLQHVH PHGLFLQHV LV PRUH HIIHFWLYH IRU WUHDWLQJ
PHQRSDXVDO V\QGURPH
0HQRSDXVDO V\QGURPH LV D FRPPRQO\ HQFRXQWHUHG
J\QHFRORJLFDO GLVRUGHU ZLWK D VHULHV RI V\PSWRPV
FDXVHG E\ HQGRFULQRSDWK\ DQG G\VIXQFWLRQ RI WKH
DXWRQRPLF QHUYHV GXH WR WKH GHFOLQHG IXQFWLRQ RI
RYDULD 7KH HVWURJHQ WKHUDS\ PD\ VKRZ DGYHUVH
UHDFWLRQV DQG ZLWK D FDUFLQRJHQLF SRWHQWLDO 7KHUHIRUH
ZH WULHG WR XVH DFXSXQFWXUH DQG &KLQHVH PHGLFLQHV
IRU WUHDWPHQW RI PHQRSDXVDO V\QGURPH ZLWK JRRG
UHVXOWV \LHOGHG LQ  FDVHV WKXV WUHDWHG
*(1(5$/ '$7$
,Q WKLV VHULHV  IHPDOH FDVHV RI PHQRSDXVDO
V\QGURPH DJHG  \HDUV ZLWK WKH FRXUVH UDQJLQJ
IURP  PRQWKV WR  \HDUV ZHUH UDQGRPO\ GLYLGHG LQWR
D WUHDWPHQW JURXS RI  FDVHV DQG D FRQWURO JURXS RI
 FDVHV 7KH IRUPHU ZDV WUHDWHG E\ WKH FRPELQHG XVH
RI DFXSXQFWXUH DQG &KLQHVH PHGLFLQHV DQG WKH ODWWHU
ZLWK :HVWHUQ PHGLFLQHV DORQH 7KH JHQHUDO GDWD ZHUH
VWDWLVWLFDOO\ FRPSDUDEOH EHWZHHQ WKH WZR JURXSV
3
7KH PDLQ FOLQLFDO PDQLIHVWDWLRQV ZHUH PHQVWUXDO
GLVRUGHU WLGDO IHYHU ZLWK IOXVKHG FKHHNV DQG VZHDWLQJ
LUULWDELOLW\ HPRWLRQDO H[FLWDWLRQ DQG ZLWK DEQRUPDO
VHQVDWLRQV LQ WKH VNLQ ,Q WKH WUHDWPHQW JURXS RI 
FDVHV  FDVHV SHUWDLQHG WR WKH 7&0 SDWWHUQ RI
NLGQH\\LQ GHILFLHQF\  FDVHV NLGQH\\DQJ GHI
LFLHQF\ DQG  FDVHV ERWK \LQ DQG \DQJ GHILFLHQF\ RI
WKH NLGQH\
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)RU WKH WUHDWPHQW JURXS
D $FXSXQFWXUH ZDV SHUIRUPHG DW WKH PDLQ SRLQWV RI
6DQ\LQMLDR 63  =XVDQOL 67  *DQVKX %/ 
3LVKX %/  6KHQVKX %/  *XDQ\XDQ &9 
DQG %DLKXL *9  DW WKH DGMXQFW SRLQWV RI 7DL[L .,
 7DLFKRQJ /5  =KDRKDL .,  DQG 1HLJXDQ 3&
 IRU WKH SDWLHQWV ZLWK NLGQH\\LQ GHILFLHQF\ DQG DW
WKH DGMXQFW SDLQWV RI ;LVKX %/  4LKDL &9 
DQG 0LQJPHQ *9  IRU NLGQH\\DQJ GHILFLHQF\ ,Q
DGGLWLRQ $QPLDQ ([WUD 6KHQPHQ +7  DQG
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH   
1HLJXDQ 3&  VKRXOG EH DGGHG IRU VHYHUH LQVRPQLD
+HJX /,  RQ ERWK VLGHV ZHUH DGGHG IRU WLGDO IHYHU
ZLWK K\SHUKLGURVLV 7DLFKRQJ /5  DQG ;LQJMLDQ
/5  ZHUH DGGHG IRU YH[DWLRQ LUULWDELOLW\ DQG
SDOSLWDWLRQ )HQJFKL *%  ZDV DGGHG IRU GL]]LQHVV
DQG KHDGDFKH 7KH PP ORQJ ILOLIRUP QHHGOHV ZHUH
LQVHUWHG LQWR WKH DERYHPHQWLRQHG SRLQWV DIWHU URXWLQH
VWHULOL]DWLRQ ZLWK OLIWLQJ WKUXVWLQJ DQG WZLUOLQJ LQ
VPDOO DPSOLWXGH WR LQGXFH WKH QHHGOLQJ VHQVDWLRQ 7KH
QHHGOHV ZHUH UHWDLQHG IRU  PLQXWHV DQG
PDQLSXODWHG RQFH HYHU\  PLQXWHV ZLWK WKH XQLIRUP
UHLQIRUFLQJUHGXFLQJ PHWKRG 7KH DFXSXQFWXUH
WUHDWPHQW ZDV JLYHQ RQFH D GD\ IRU  GD\V DV RQH
WKHUDSHXWLF FRXUVH ZLWK D GD\ LQWHUYDO EHWZHHQ
FRXUVHV 7KH HQWLUH FRXUVH RI WUHDWPHQW ODVWHG 
PRQWKV
E 2UDO &KLQHVH PHGLFDWLRQV 7KH PRGLILHG =XR *XL
:DQ ᎺᔦЌ  DQG (U =KL :DQ Ѡ㟇Ќ  ZHUH
SUHVFULEHG IRU GHILFLHQF\ RI WKH NLGQH\\LQ WKH
PRGLILHG <RX *XL :DQ েᔦЌ ZDV DGPLQLVWHUHG IRU
GHILFLHQF\ RI WKH NLGQH\\DQJ DQG WKH PRGLILHG (U
;LDQ 7DQJ Ѡҭ∸ DQG (U =KL :DQ Ѡ㟇Ќ ZHUH
JLYHQ IRU GHILFLHQF\ RI ERWK WKH NLGQH\\LQ DQG
NLGQH\\DQJ 7KH DERYH &KLQHVH PHGLFDWLRQV ZHUH
RUDOO\ WDNHQ  WLPHV D GD\ 2QH WKHUDSHXWLF FRXUVH
ODVWHG  PRQWK ZLWK D GD\ LQWHUYDO EHWZHHQ FRXUVHV
7KH HQWLUH FRXUVH RI WUHDWPHQW ZDV WZR PRQWKV
)RU WKH FRQWURO JURXS
,Q WKH ILUVW PRQWK RI WUHDWPHQW )XFKXQ &DSVXOHV ໡
᯹㛊ಞ FRQWDLQLQJ PDLQO\ HVWURJHQ SURJHVWLQ DQG
YLWDPLQ $ ' DQG ( ZHUH RUDOO\ DGPLQLVWHUHG IRU 
FRQVHFXWLYH GD\V :LWK D GD\ LQWHUYDO WKH VHFRQG
PRQWK RI WUHDWPHQW VWDUWHG WKH VDPH DV WKH ILUVW PRQWK
,Q DGGLWLRQ 9LWDPLQ ( ZDV JLYHQ PJ D WLPH
WZLFH D GD\ RU\]DQRO WDEOHWV  PJ D WLPH  WLPHV D
GD\ DQG 9% PJ D WLPH  WLPHV D GD\
&ULWHULD IRU WKHUDSHXWLF HIIHFWV
&XUHG $OO WKH V\PSWRPV VXFK DV WLGDO IHYHU DQG
DEQRUPDO HPRWLRQV GLVDSSHDUHG
,PSURYHG $OOHYLDWLRQ RI DOO WKH DERYHPHQWLRQHG
V\PSWRPV
)DLOHG 1R LPSURYHPHQW RI WKH DERYHPHQWLRQHG
V\PSWRPV
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,Q WKH WUHDWPHQW JURXS RI  FDVHV RQO\ RQH FDVH
UHODSVHG LQ D IROORZXS SHULRG RI KDOI D \HDU VHH
7DEOH 
7DEOH  7KHUDSHXWLF UHVXOWV LQ WKH WZR JURXSV
1RWH Ȥ  3 DV FRPSDUHG ZLWK WKH FRQWURO JURXS
*URXS &DVHV &XUHG ,PSURYHG )DLOHG 7RWDO HIIHFWLYH UDWH
7UHDWPHQW JURXS     
&RQWURO JURXS     
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7&0 KROGV WKDW PHQRSDXVDO V\QGURPH LV FDXVHG E\
GHILFLHQF\ RI WKH NLGQH\TL DQG LQVXIILFLHQF\ RI WKH
KHDUWEORRG 7KHUHIRUH WR QRXULVK WKH VSOHHQ DQG
NLGQH\ UHJXODWH WKH KHDUW DQG WKH LQWHUQDO RUJDQV DQG
EDODQFH \LQ DQG \DQJ VKRXOG EH WKH WUHDWPHQW
SULQFLSOH IRU PHQRSDXVDO V\QGURPH $FXSXQFWXUH DW
6DQ\LQMLDR 63  D FURVVLQJ SRLQW RI WKH /LYHU
&KDQQHO RI )RRW-XH\LQ WKH .LGQH\ &KDQQHO RI )RRW
6KDR\LQ DQG WKH 6SOHHQ &KDQQHO RI )RRW7DL\LQ FDQ
VWUHQJWKHQ WKH VSOHHQ JHQHUDWH EORRG QRXULVK WKH
OLYHU DQG NLGQH\ DQG UHJXODWH WKH &KRQJ DQG 5HQ
FKDQQHOV $FXSXQFWXUH DW %DLKXL *9  D FURVVLQJ
SRLQW RI WKH 'X &KDQQHO WKH 7KUHH <DQJ &KDQQHOV RI
WKH +DQG DQG WKH 7KUHH <DQJ &KDQQHOV RI WKH )RRW
FDQ WUDQTXLOL]H WKH PLQG $FXSXQFWXUH DW *XDQ\XDQ
&9  FDQ UHLQIRUFH WKH SULPRUGLDO TL DQG UHJXODWH
WKH &KRQJ DQG 5HQ FKDQQHOV $FXSXQFWXUH DW =XDVDQOL
-RXUQDO RI 7UDGLWLRQDO &KLQHVH 0HGLFLQH    
67  DQG 6DQ\LQMLDR 63  FDQ VWUHQJWKHQ WKH
VSOHHQ =XVDQOL 67  FRPELQHG ZLWK *DQVKX %/
 3LVKX %/  DQG 6KHQVKX %/  FDQ
VWUHQJWKHQ WKH VSOHHQ VRRWKH WKH OLYHU DQG QRXULVK WKH
NLGQH\ $OO WKH DERYHPHQWLRQHG SRLQWV XVHG WRJHWKHU
FDQ UHJXODWH WKH  FKDQQHOV QRXULVK WKH NLGQH\
VXSSOHPHQW EORRG WR WUDQTXLOL]H WKH PLQG DQG LQGXFH
UHVXVFLWDWLRQ ZLWKRXW GDPDJH WR WKH YLWDO TL $QG WKH
FRPELQHG XVH RI DFXSXQFWXUH DQG &KLQHVH PHGLFLQHV
FDQ JUHDWO\ HQKDQFH WKH ORQJWHUP WKHUDSHXWLF HIIHFWV
ZKLFK LV EHWWHU WKDQ WKDW RI HLWKHU DFXSXQFWXUH RU
GUXJV XVHG DORQH IRU WUHDWPHQW RI WKH PHQRSDXVDO
V\QGURPH
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